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CHAPTER I
INTRODUCTION
I.

DEFINITION:

TRIAL AND ERROR GLAZING

This research paper will deal with trial and error
glazing.

The main purpose will be to show that trial and

error glazing goes beyond practical consideration and
lends itself to the philosophical aspects

of creativity.

Trial and error glazing has many different
when used in connection with creative ceramics.

meanings
The name

trial and error is in one sense self-explanatory.

That is,

one tries all combinations of glaze materials until a glaze
is formed through certain combinations of fluxes and refractory materials.
A glaze, as referred to in this research paper, may
be any combination of materials used in glazing that is
fired on a piece of clay and adheres to the surface of the
clay.

The glaze may have a mat surface, be shiny, rough,

and under- or over-mature.

The final outcome of the

glaze is up to the artist.

No descriptive adjectives such

as good or bad describe glazes.

Each glaze must be looked

at as it relates to the piece it is fired,on.

A crude,

rough glaze is not bad if it is intended to be that way
and looks right on the piece.
Another method of trial and error glazing that is
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faster than trying to make a glaze that matures at acertain temperature is to use a limit formula.

A chart is

set up that shows the maximum and minimum amounts of each
oxide likely to occur in a glaze at a given maturing temperature.

By using the limit formula (found in most

ceramic books) as a rough guide, less guesswork is involved
and a reference area can be set up to work in.

A chart or

formula is kept of all the glaze materials that go into
each new glaze • . After the glazes are fired in the kiln
to the desired temperature, they are examined to see if
they have evolved to the satisfaction of the artist.

If

the glaze is satisfactory, the formula can be used over
and a large amount of glaze made up.

If the glaze is not

what the artist expected, he can discard it or change the
formula and fire it again to see what results from a second
or third firing.
Many times a glaze can be made on the first trial
(Bee App. A).
a glaze.

No knowledge of chemistry is needed to make

If a smooth surface is desired, a formula must

usually be altered a few times so that it will mature at
the desired temperature and not run off the piece of clay.
However, when a rough glaze is wanted and does not have to
pe duplicated, another method of glazing can be used.

The trial and error method of glazing can be used
to make a glaze that will fit the appearance and mood of
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a piece of ceramic sculpture or pottery.

That is, a piece

of very crude, rough ceramic sculpture would appear to
need a rough, crude glaze, or iron wash, rather than a
shiny, delicate glaze.

The glaze could be made in the

same spirit as the sculpture.

For example, if the ceramic

sculpture was constructed fast, made with no definite plan
in mind, and looked very crude, then in turn the glaze
could be made in the same manner.

The glaze would be a

one-of-a-kind glaze (used for one piece of work).

No

formula is kept because, since the pot or sculpture can
not be duplicated, the glaze should not be duplicated.
The glaze would consist of unmeasured a.mounts of any number
of glaze materials made in one fast, continuous step.
(This,of course, is a philosophy and goes beyond sheer
technique).

Before a person can approach glazing from the

above method, he needs a solid background in art training
and a feeling for ceramics and the inherent properties of
clay in all its states.

This approach is of philosophic

considerations and disregards, or at least overshadows,
the commercial, materialistic aspects of glazing.
II.

PHILOSOPHY:

TRIAL AND ERROR GLAZING

As in any type of creative work, a philosophy must
direct the work and enter the realm of creation.

A philo-

sophy is usually an over-all direction of life and work.
It need not be followed step by step in a conscious manner,
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but it is nevertheless present as an undercurrent in most
art work.
In creative glazing the forming of a glaze should
not become separate and mechanical.

The glaze should be

made in relation to one pot or sculpture, a series of
ceramic pieces, or an over all mood in color and texture
the artist wants to convey.
should fit the final outcome.

The doing or making of a glaze
That is, if a very refined

glaze for a delicate vase is required, then a refined
approach to glazing should be taken.

On the other hand,

if a crude rough piece of sculpture is to be glazed, then
it should be glazed in a crude, rough manner.
cannot be taken entirely in a literal sense.

The above
The important

point is that the philosophy of the creative approach carry
over from the ceramic piece into the formulation of the
glaze.
Once a person has a working background of glaze
materials and knows to some extent what each one will do,
he can direct his glazing more by feel than by precise
calculation.

The artist, as he creates his clay shapes,

should have in mind what type of glaze will fit.

He may

have glazes that are already developed or he may create a
new one-of-a-kind glaze of which he will not know the precise outcome until he fires it on his piece (see App. B).
The artist as he creates in clay must be the master
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of his field.

He should not be limited by premade glazes

nor get involved in glaze chemistry.
The mood and feeling of working in clay and of the
clay itself can be transferred to the glazing process.
Just as a clay is formed in one smooth flow from the
potter's wheel or as sculpture is built in one long series
of flowing steps, so can a glaze be made in one step and
firing, and its appearance can complement the plastic flow
of the clay.

By

this philosophy, the pot or sculpture

seems to gain an organic unity.

To reach this point of

spontaneity takes practice as well as a period of time to
build a perspective and a background to draw upon.
are many methods of glazing.
is only one.

There

The trial and error method

The artist must change and mold the world

around him into something he calls art.

Trial and error

glazing is more an approach or way than a final end or
method.

This approach opens new ways for experimentation

and frees the artist from the mechanical bonds of commercialization and conformity.

CHAPTER II
REVIEW OF THE LITERATURE
Most literature does not cover trial and error
glazing because it is a vague and nebulous thing.
must be practiced, not written about.
the philosophy of Zen Buddhism.

It

This would be like

That is, theories are use-

less unless they can be put into use.

Also the written

work or spoken word that tries to define the object is
useless.

Something must be done now and when it passes,

as the believers in Zen see it, it is dead.
be said for trial and error glazing.

The same may

It is useless to

write about it because it is so simple to do and must be
done on an individual basis by each artist.
A review of literature is necessary to know what has
been written on the subject, what areas could be expanded,
and, most important, what areas are left to explore.
Although some literature deals with trial and error glazing, it does not deal with it on a level the author believes
to be important.

That is, creative glazing not only as a

technique, but a philosophy.
I. BACKGROUND

(Reasons for Research)

Following are the main reasons research into the
area of trial and error was undertaken.

Literature dealing
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directly with the use of trial and error glaze calculation
is very limited.

In most of the literature, little mention

is given to this phase of glazing.

The reason for this

appears to be that the trial and error method in its basic
form is considered too time-consuming and crude.

The

author has found through experimentation with high fired
glaze that this is not so.

The only area, in most complete

ceramic books, that deals with trial and error glazing is
the section on historical pottery.

Wares are described

as being glazed by the trial and error method hundreds
of years ago.

These glazes can not be duplicated today

through scientific formulation.
Another aspect overlooked, or not extensively dealt
with in the literature on glazing, is the philosophical
considerations.

The above will be dealt with in relation

to available literature.

The main and final problem is

to show why the trial and error method of glaze calculation is practical to use on a large scale and why most
literature does not deal in direct terms with it.
II.

HISTORY

One of the least developed and used aspect of trial
and error glazing is its historical usage in relation to
modern times (4:83; 14:133-35, 294; 16:14; 24:77).

That

is, some of the world's most beautiful glazes are ones
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developed hundreds of years ago without scientific knowledge of procedures or materials.

Many ceramic books include

some aspects of trial and error glazing, but do not go into
it extensively or collectively as a whole area of creativity.

Some examples are books by Cox (2) Divine (7)

Johnson and Newkirk (11) Kenny (12) Norton (18) Rhodes (20)
and Vern (27).

There is evidence that trial and error

glazing was used by all cultures that developed practical
glazes.

The peoples of the Mediterranean area used this

method over 5,000 years ago (13:9; 5:66-70; 6:106; 10:21,
112).

The highly prized ceramic wares of China dating

from the Ming Dynasty have never been equaled in glaze
quality or beauty (22:59, 72).

The hard to achieve copper

reds (reduction) or K'ang Hsi San de Boeuf glazes of the
Ming Dynasty have never been copied to this day.

Attempts

have been made for huna.reds of years by many people to
achieve a glaze of equal color and texture, yet all attempts
have failed (16:14).

This glaze, made with unpure, coarsely

ground materials, was a trial and error calculation that
differed slightly with each firing (14:133-135).
Wares from the North American Continent for hundreds
of years were glazed with glazes made without scientific
calculation.

Early Mexican pottery was glazed with a

formula unchanged today (first developed through trial
and error glaz1ng){1:4).

Early American pottery used a
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simple slip glaze that needed little alteration from its
natural clay state (19:11, 12).

Many chemists have tried

to copy some of the Chinese glazes, but without success
(16:13; 4:67).

Most contemporary potters feel that to

develop these glazes in their final beauty it will be
necessary to use the trial and error method of glaze calculation (4:83; 8:52).
With the advance of science it would be the normal
reasoning to think that glazes would be easier to make and
formulate.

In its basic aspect this is not true.

Most

glaze minerals are inexpensive and readily accessible today;
however, calculation of a beautiful glaze does not depend
on scientific knowledge (3:9).

Glazes of great beauty can

be made from a few simple minerals such as silica and lead
or clay by itself (21:81).

In recent times many new colors

and textures have been developed.

However, the basic state

of a glaze is always the same (17:219).

In many cases a

simple glaze is beautiful by its very simplicity.
With the coming of the Industrial Revolution in
Europe and America, the craft potter so necessary to society
found himself being replaced by the machine (22:30-37).
The use of trial and error glazing gave way to carefully
formulated mass production glazing worked out by chemists
and ceramic engineers.

On

the whole, the potter was a

vanishing aspect of modern society.

However, at this time
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there were people who carried on the craft for creative
purposes.

One of the best known is Bernard Leach (14).

Today the craft of pottery is carried on in some
primitive areas of the world (15:19} as it has been for
thousands of years.

This, of course, is a rare exception

in our modern world.

As technology grew and man had more

leisure time, pottery turned into a hobby.

(There was a

period, just after the Industrial Revolution, when hand
potters were a rare sight in civilized cultures).
gained a new philosophical nature.

Pottery

Just as a sun tan now

carries different connotations, the potter of the 20th
century was not a laborer but an artist.
freedom, pottery suffered.

It was caught in the world of

late 19th century neo-classicism.
in vogue.

With this new

Molds for pottery were

Vases looked like Grecian copies.

Methods of

glaze calculation were left to the commercial chemist.
Many ceramic books in our libraries today show this influence.

The following books are examples:

Wien (27), Snead

(23), and Johnson and Newrick (11).
At this period in history

the general opinion of

most potters, who were on the whole not serious artists,
was that glaze calculation could be left to the chemist
and that the trial and error method had no place in advanced
technology.

Trial and error methods were mainly of interest

to the historians and not the artist.

Not until a group
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of artists, at the turn of the century, renewed interest
in primitive art did the interest in trial and error
glazing gain new insight (22:30-31). (This, of course, was
only a few artists and not the population as a whole).
These artists realized that the crude, primitive, and
accidental was a philosophy in itself.

This idealism later

gave rise to expressionism (25:393-493; 26:393-493).

Pot-

tery and ceramics finally were influenced by this new philosophy of freedom.
We are today in a great new area of experimentation
in clay and glazes (22:30-31).

The ancient expressive

realm of trial and error glazing lends itself to this new
ceramic presence.

Most authors today and many potters

still cling to the safe and tried method of glaze calculation although new areas of untried glazing are open to
them.

New "glazes" can be developed unlike any glazes

used for thousands of years.

With the trial and error

method as a base, the artist can go in any direction and
create as his mind conceives.

III.

LITERATURE

The literature in the area of ceramics is divided
between technical journals and books for the artist potter.
The ones of interest to this review are mainly the creative
pottery books.

Some technical books have been written in
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the field of pottery (such as the ones by Koenige and
Earhart (13); however, these do not seem pertinent to
pottery in this review.
Most literature in the area of creative ceramics is
limited to how-to-do-it books that encompass all phases
of pottery in specialized articles on ceramic engineering.
The author has reviewed literature from many sources; most
of it does not pertain to the area of trial and error
glazing.

The literature in this review has some negative

or positive connection with trial and error glazing.

As

stated before, there is no literature dealing directly in
all aspects with the trial and error method.
IV.

RESEARCH AND NEEDED RESEARCH

Research in the field of trial and error glazing is
limited.

Limited not by the fact it is complex, but by the

ironic fact it is so simple it has been overlooked for
practical modern use.

The main area of research to be

done in this field is one of creative experimentation,
not in technical terms of glaze composition (23:1-3;
20:113-114).

The firing of any glaze, no matter how well

it is developed or controlled, is still a chance proposition (4:67).

Research in regards to any creative activity

is subjective in nature.

There is no right or wrong way

in the realm of creative subjectivity.

The factors are
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all human traits such as desire, originality, sincerity,
and sensitivity.

These traits form a philosophy and in

turn this philosophy guides "research."

This research

can best be understood by looking at any piece of great
art work.

The work during its time was usually something

new and led the way for later research in new fields, not
only in art but other areas such as science and industry.
No literature can convey or impart original research as
the author uses the term.

It is a feeling, a philosophy

gained through basic research.
Basic research in regard to trial and error glazing
is based on the limit formula of glaze formulation (20:104)
and on one-of-a-kind glazes that are made to fit the organic
unity of a piece of sculpture or a pot (see App. B).

With

this knowledge an unlimited area of glaze formulation is
possible (20:115).

The actual formulation of a glaze by

the trial and error method has been used for thousands of
years.

It remains, however, for the artist potter to take

the basic area of glaze calculation and develop all its
subtleties into works of art.

As easy as this sounds, it

must be remembered that some of the most beautiful and
subtle glazes in history have never been equaled (25:393494; 26:393-493).

A research into philosophy may be

needed more than actual work in glazing.

The oreilntal

places each brush stroke of his sumi ink drawing in a
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fast, spontaneous order, but behind each drawing lies a
deep philosophy of life and work.

This philosophy may be

a point of departure for the creative potter as he develops
his glazes.

There is also the free, bold use of clay.

Many contemporary potters, mainly the younger ones, are
turning to ceramic sculpture.

They are developing sculp-

ture that has no real form but implies the organic essence
of the clay itself.

This is seen in the work of John Mason,

Robert Arneson, Harold Myers, James Melchert, Stanley Rosen,
Peter Voulkos, and many other creative contemporary workers
in pottery (22:30-37).

Although contemporary potters crea-

tively make use of clay, there still remain new areas to
be explored in the area of glazing.

Glaze research could

be carried out in the same philosophy as clay sculpture.
That is, glaze materials used for their organic value instead
of glass formers.

The area of trial and error glazing as

a basis for creative glaze is endless.
V.

CONCLUSIONS

Literature on trial and error glazing is limited.
This is because the method has limited use even to the
studio potter.

This, however, does not limit the fact

that one-of-a-kind glazing needs more exploration.

Explora-

tion should be undertaken not only in glaze calculation but
in philosophical considerations as such relates to glazing.
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Many books, most of the ones in the bibliography, tell in
great detail the methodology of formulating glazes by the
empirical method.

Art history books relate in great detail

the history of glaze and pottery making.

However, few

artists make use of this past knowledge.

Today, however,

there are people who again make use of ancient methods
such as Japanese Raku Ware (28:20-23).

Most literature

in pottery is aimed at the student, hobbiest, or engineer.
Some recent publications (22) deal with the new area of
creative ceramics.

Some other publications are Design,

~ , and Al!.!t, ~ -

However, these publications are

limited in information about trial and error glazing.

What

they do contribute is a new philosophy or outlook focusing
on creative research.

Most books that deal with how-to-

do-it methodology are usually useless.

What is important,

as far as the literature is concerned, is research into
the history and philosophy of glazing.

From this research

the artist can gain new insights into his own work.

How-

ever, and this is important, books only give the ground
work.

The artist must grow, develop, and create his own

sensitivities through study and lim•

Trial and error

glazing has a place for wider use in the new art movement
which changes as each day passes.

Trial and error glazing

opens new areas to the potter who does not wish to be
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held back by old. taboos and philosophies.
While this review does not encompass any literature
dealing directly with trial and error glazing, it does
show related areas in history and philosophy.
There is need for new literature in creative ceramics.
In the final consideration, however, no written word can
replace the actual object or all its resulting implications
of human sensitivities and emotions.
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APPENDICES

APPENDIX A
GLAZES:

TRIAL AND ERROR GLAZING

The glazes listed below were made by the author
through the trial and error approach.
ceramic ware fired to cone 9 reduction.

They are used on
The glazes have

not been changed from the original formulas which worked
satisfactorily after the first trial firing.
The one-of-a-kind glazes can not be given because
they were made by taking glaze materials at random and no
record was kept.
a mat surface.

These glazes are all underfired and have
They were made with one purpose in mind--

to fit some of the author's ceramic sculpture.
glazes can be seen in the photographs.

These

They are on the

pieces of sculpture labeled .Qll§-.Q.!-~-.k.l.nsl glazes (Appendix B).
Below is a list of glazes developed by the author.
They give a limited range of color and texture, but when
altered with coloring oxides or used in combination with
one another, they give a wide range of subtle changes.
glazes are given in gram weight.
7/A White
Dolomite 100
Talc 100
Coelmanite 100
Barium Carbonate 100
Cryolite 100

Clay
300

Silica
1500

The

22
17/A

Brown Blue Green

Feldspar

140.00

Whiting

10.00

Magnesium

14.00

Carbonate
Zinc

5.00

Clay
39.00
Borax 10.00

Silica.
110.00

Brown
Iron

4.00

Rutile

2.00

Manganese

2.00

Green

19/A

Cobalt

2.00

Chrome

2.00

Rutile

2.00

White, Yellow, Brown-Dark Brown, Purple-Pink,
Blue Areas

Feldspar

155.00

Whiting

108.50

Zinc
Magnesium
Carbonate

8.14
20.00

Clay

30.00

Silica
220.00

White 7% Iron
Yellow Brown 15% Iron
.Da..rk Brown
with Blue Areas

Purple

50% Iron

.iQ .f1nlt--Brush on

Cobalt

APPENDIX B
PHOTOGRAPHS:

POTTERY AND CERAMIC SCULPTURE

ALL THE POTTERY AND SCULPTURE SHOWN
IN THE PHOTOGRAPHS ARE MADE OF
STONEWARE CLAY, FIRED TO CONE

NINE (9) AND REDUCED.

BOWL• 21 11 DARK BR01NN OUTSIDE, WITH WHITE AND BLUE
DECORATION INSIDE· GLAZE: 7A and 19A

I

•

VASE· 13"· LIGHT PURPLE WITH DARK PURPLE DECORATION•GLAZE: 7A

WEED VASE· 13 11

•

BROWN (IRONWASH) WITH PURPLE· GLAZE: 7A

.........

I\)

0\

GARDEN POT• 30" · WHITE WITH BLACK AND BROWN DECORATION· GLAZE: 7A

fl)
0

::

•

VASE· 14" · DARK BROWN WITH DARK BLUE DECORATION• GLAZE : 17A

GARDEN POT .' 18 11

•

UNFIRED CLAY • WILL USE IRONWASH ON OUTSIDE IN FINAL FIRUTG

SCULPTURE. 20 11

•

BROWN (IRONWASH) AND GREEN• GLAZE: ONE-OF-A-KIND

I

SCULPTURE• 15" · BROWN (IRONWASH) WITH WHITE DRIP DECORATION
GLAZE: ONE-OF-A-KIND

SCULPTURE· 16 11

•

BROWN (IRONWASH)AND GREEN· GLAZE: ONE-OF-A-KIND

I

~

SCULPTURE • 17 11

•

BROWI:1 ( IRONWASH) AND GRAY GREEN • GLAZE: ONE-OF-A-KIND

I

SCULPTURE· 18 11

•

BROWN (IRONWASH), DARK GREEN AND BLUE AREAS·

GLAZE:_ OJ:!E- .OF-k.!G!'!D ::iL:!S :3:ZOKF~:r G?tEEN GLASS -

